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(57) Abstract : 

PROBLEM TO BE SOLVED: To obtain a composition wherein readily 
magnetizable axes of hard magnetic phases are oriented in a uniaxial 
direction, by deforming, with pressure, a quenched thin strip of alloy 
material in uniaxial direction while being heated. 

SOLUTION: A hard magnetic phase of an anisotropic rare earth permanent 
magnet is composed of Nd2Fel4B, and a soft magnetic phase thereof 
contains at least one or more kinds from bcc-Fe, Fe3B and Fe2B, the 
percentage of which being 10-90% of the entire volume. The melt of this 
composition alloy is quenched to obtain a quenched thin strip of alloy 
in a form of amorphous, or a mingling of amorphous and christallites. 
The composition of this case is so made that the hard magnetic phase and 
the soft magnetic phase are finely dispersed and deposited by heat 
treatment. Subsequently, a sample from the resultant is subjected to 
grinding, followed by deformation, with pressure, at a high temperature, 
thereby obtaining the anisotropic rare earth permanent magnet having a 



composition wherein readily magnetizable axes of the hard magnetic 
phases are oriented in uniaxial direction. 
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CLAIMS 
[Claim (s)] 

[Claim 1] The anisotropy rare earth permanent magnet characterized by 
arranging the easy axis of a hard magnetism phase with an one direction 
by carrying out pressurization deformation at 1 shaft orientations in 
the rare earth permanent magnet which has the internal organization 
which the hard magnetism phase and the soft magnetism phase distributed 
minutely where the alloy raw material of a quenching thin band is heated. 
[Claim 2] The anisotropy rare earth permanent magnet according to claim 



1 whose hard magnetism phase is Nd2Fel4B and whose volume percentage of 
a soft magnetism phase the soft magnetism phase contains at least one or 
more sorts in bcc-Fe, Fe3B, and Fe2B, and is 10 - 90%. 
[Claim 3] a hard magnetism phase — Nd2(Fe, Co) 14B it is — a soft 
magnetism phase — Fe~Co An alloy, 3(Fe, Co) B, and 2B (Fe, Co) 
Anisotropy rare earth permanent magnet according to claim 1 whose volume 
percentage of a soft magnetism phase at least one or more sorts are 
included inside, and is 10 - 90%. 

[Claim 4] a hard magnetism phase — Sm2Col7 Sm2 (Fe, Co) 17 [ or ] — it 
is — a soft magnetism phase — Co — or — Anisotropy rare earth 
permanent magnet according to claim 1 whose volume percentage of a soft 
magnetism phase the Fe~Co alloy is included and is 10 - 90%. 
[Claim 5] A hard magnetism phase is Sm (Fe, Ml) 12. Or it is Sm (Fe, Co, 
Ml) 12. a soft magnetism phase — bcc-Fe — or — A Fe~Co alloy and Fe-Ml 
an alloy — Fe-Ml At least one or more sorts in an intermetallic 
compound, Fe-Co-Ml alloy, and Fe-Co-Ml intermetallic compound are 
included (however, Ml). The anisotropy rare earth permanent magnet 
according to claim 1 one or more sorts in Ti, V, Cr, Mo, Si, and Cu and 
whose volume percentage of a soft magnetism phase are 10 - 90%. 
[Claim 6] a hard magnetism phase — Sm2Fel7 a nitride or Sm2 (Fe, Co) 17 
nitride — it is — a soft magnetism phase — bcc-Fe — or — Anisotropy 
rare earth permanent magnet according to claim 1 whose volume percentage 
of a soft magnetism phase the Fe~Co alloy is included and is 10 - 90%. 
[Claim 7] A hard magnetism phase is a FeX (Nd, M2) nitride or (Nd, M2) 
(Fe, Co) X. It is a nitride (however, 5<=X<=12). A soft magnetism phase 
is bcc-Fe and Fe~M2. An alloy and Fe~M2 Intermetallic compound, Fe~Co At 
least one or more sorts in an alloy, Fe-Co~M2 alloy, and Fe-Co~M2 
intermetallic compound are included (however, M2). The anisotropy rare 
earth permanent magnet according to claim 1 one or more sorts in Ti, V, 
Zr, Nb, Hf, Ta, Si, and aluminum and whose volume percentage of a soft 
magnetism phase are 10 - 90%. 

[Claim 8] Anisotropy rare earth magnet powder obtained by grinding a 
magnet according to claim 1. 

[Claim 9] Anisotropy rare earth permanent magnet powder according to 
claim 8 whose hard magnetism phase is Nd2Fel4B and whose volume 
percentage of a soft magnetism phase the soft magnetism phase contains 
at least one or more sorts in bcc-Fe, Fe3B, and Fe2B, and is 10 - 90%. 
[Claim 10] a hard magnetism phase — Nd2(Fe, Co) 14B it is — a soft 
magnetism phase — Fe~Co An alloy, 3(Fe, Co) B, and 2B (Fe, Co) 
Anisotropy rare earth permanent magnet powder according to claim 8 whose 
volume percentage of a soft magnetism phase at least one or more sorts 



are included inside, and is 10 - 90%. 

[Claim 11] a hard magnetism phase — Sm2Col7 Sm2 (Fe, Co) 17 [ or ] — 
it is — a soft magnetism phase — Co — or — Anisotropy rare earth 
permanent magnet powder according to claim 8 whose volume percentage of 
a soft magnetism phase the Fe~Co alloy is included and is 10 - 90%. 
[Claim 12] A hard magnetism phase is Sm (Fe, Ml) 12. Or it is Sm (Fe, Co, 
Ml) 12. a soft magnetism phase — bcc-Fe — or — A Fe~Co alloy and Fe-Ml 
an alloy — Fe-Ml At least one or more sorts in an intermetallic 
compound, Fe-Co-Ml alloy, and Fe-Co-Ml intermetallic compound are 
included (however, Ml). Anisotropy rare earth permanent magnet powder 
according to claim 8 one or more sorts in Ti, V, Cr, Mo, Si, and Cu and 
whose volume percentage of a soft magnetism phase are 10 - 90%. 
[Claim 13] a hard magnetism phase — Sm2Fel7 a nitride or Sm2 (Fe, Co) 
17 nitride — it is — a soft magnetism phase — bcc-Fe — or — 
Anisotropy rare earth permanent magnet powder according to claim 8 whose 
volume percentage of a soft magnetism phase the Fe~Co alloy is included 
and is 10 - 90%. 

[Claim 14] A hard magnetism phase is a FeX (Nd, M2) nitride or (Nd, M2) 
(Fe, Co) X. It is a nitride (however, 5<=X<=12). A soft magnetism phase 
is bcc-Fe and Fe~M2. An alloy and Fe~M2 Intermetallic compound, Fe~Co At 
least one or more sorts in an alloy, Fe-Co~M2 alloy, and Fe-Co~M2 
intermetallic compound are included (however, M2). Anisotropy rare earth 
permanent magnet powder according to claim 8 one or more sorts in Ti, V, 
Zr, Nb, Hf, Ta, Si, and aluminum and whose volume percentage of a soft 
magnetism phase are 10 - 90%. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to an anisotropy rare 

earth permanent magnet and magnet powder. 

[0002] 

[Description of the Prior Art] current and rare earth permanent magnet A 
Sm-Co system and Nd-Fe-B although the system etc. is fertilized — 
especially — magnetic properties with an expensive Nd-Fe-B magnet — 
having — moreover, Sm-Co Since ingredient cost is low as compared with 
a system magnet, need is growing. This Nd-Fe-B Some processes are 
developed by the permanent magnet. But the manufacture approach that 
industrialization is progressing is a sintering process. Although it has 
the organization which this sintered magnet made the main phase Nd2Fel4B 
which has hard magnetic property, and contained Nd rich phase and the 
Ndl. lFe4 B4 phase (B rich phase) further After grinding the alloy which 
dissolved by the presentation with Nd and B to several micrometers fines 
and arranging an easy axis with an one direction with shaping among a 
magnetic field rather than Nd2Fel4B stoichiometric composition as a 
process, [ superfluous a little ] Sinter at the temperature near 1100 
degree C, and the approach of carrying out low-temperature aging 
treatment further (M. Sagawa et al and Japanese Journal of Applied 
Physics 26 (1987) 785) is learned. Coercive force is discovered in an 
interface being cleaned with Nd rich phase in which the Nd2Fel4B main 
phase enclosed the perimeter, and it becomes an anisotropy permanent 
magnet. On the other hand, the approach of producing a quenching thin 
band alloy and producing a magnet based on this by the melt span method 
for blowing off and carrying out high-speed coagulation of the molten 
metal of a magnet presentation on a roll kneader, is also developed (R. 
W.Lee, Physics Letter 46 (1985) 790, etc.). Although this magnet 
similarly makes Nd2Fel4B the main phase, the diameter of crystal grain 
is small compared with 20 to 100 nm, and a sintered magnet, and it has 
become the reason of coercive force that it is single domain particle 
size. There are three types of these. Although this is easy a process, 
it is not equal to an one direction, and since pack density is low, 
magnetic properties are inferior [ it mixes / resin and /, and the 1st 
type fabricates what ground the quenching thin band and is used as a 
bond magnet, and / it is isotropy, and ] in an easy axis. The 2nd type 
carries out the hotpress of this quenching thin and is used as an 

isotropic bulk magnet, and the 3rd type performs hot working to this 
further, and arranges an easy axis in the pressurization direction 
(JP, 60-100402, A etc.). 



[0003] On the other hand, while next-generation magnet retrieval of the 
further high performance is performed, the nano composite magnet 
attracts attention in recent years (E. F. Kneller et al and IEEE 
Transaction Magnetics 27 (1991) 3588 others). Fe(s), such as bcc-Fe and 
Fe3B of what makes the main phase the Nd2Fel4 B phase the above- 
mentioned sintered magnet and whose quenching magnet are hard magnetism 
phases, and Fe2B, — the rich soft magnetism phase is not included. On 
the other hand, a nano composite magnet consists of an organization 
where the hard magnetism phase and the soft magnetism phase carried out 
detailed distribution to dozens of nm order, and by the exchange 
interaction, by Lycium chinense with an epilogue, magnetization of a bi- 
phase is not easily reversed and serves magnetization of a soft 
magnetism phase like a hard magnetism phase single as a whole. Higher 
saturation magnetization may be obtained also in the combination of the 
existing ingredient, without spoiling coercive force by this. It 
anisotropy-ized in count. Sm2Fel7N3/Fe-Co It sets and the value of (BH) 
max =137 MGOe is reported (R. Skomski et al, Physical Review B 48 (1993) 
15812). As an example of an experiment which actually produced the nano 
composite magnet Former Nd2Fel4B/Fe3B (R. Coehoorn et al and Journal de 
Physique 49(1988) C 8-669), Nd2Fel4 B/Fe (JP, 7-173501, A and JP, 7- 
176417, A — ) L. Withanawasam et al and Journal of Applied Physics 76 
(1994) 7065 etc. Combination, such as Sm2Fel7N3/Fe (J. Ding et al, 
Journal of Magnetism and Magnetic Materials 124 (1993) LI), is reported, 
however, the quenching thin band according each to the melt span method 
as the production approach of a detailed distribution organization 
currently performed by these researches and mechanical alloying (MA) — 
since means to heat-treat and microcrystal-ize the end of an amorphous 
alloy powder it was obtained by law are taken, the way things stand, 
crystal orientation cannot arrange as well as the 1st above-mentioned 
type, but only an isotropic thing is obtained magnetically. Therefore, 
there is no report which produced the anisotropy nano composite magnet 
to this time, and it waits for the implementation. 
[0004] 

[Problem (s) to be Solved by the Invention] Thus, although the nano 
composite permanent magnet which has a magnetic anisotropy is reported 
by count and the theory, there is no report actually produced until now. 
This invention makes it a technical problem to realize an anisotropy 
rare earth permanent magnet with the organization to which the hard 
magnetism phase and the soft magnetism phase distributed minutely, and 
the easy axis of a hard magnetism phase is equal by adding the further 
amelioration to the conventional production approach. 



[0005] 

[Means for Solving the Problem] In order to solve this problem, as a 
result of inquiring wholeheartedly, by carrying out hot working of the 
quenching thin band alloy of a presentation in which a hard magnetism 
phase and a soft magnetism phase carry out a detailed distribution 
deposit by heat treatment, this invention persons established a header 
and terms and conditions for the above-mentioned rare earth permanent 
magnet being obtained, and completed this invention. That summary has 
the easy axis of a hard magnetism phase in the anisotropy rare earth 
magnet powder obtained by the anisotropy rare earth permanent magnet 
arranged with the one direction, and this grinding in the rare earth 
permanent magnet which has the internal organization which the hard 
magnetism phase and the soft magnetism phase distributed minutely by 
carrying out pressurization deformation at 1 shaft orientations, where 
the alloy raw material of a quenching thin band is heated. 
[0006] 

[Embodiment of the Invention] The hard magnetism phase of the above- 
mentioned anisotropy rare earth permanent magnet Nd2Fel4B and Nd2(Fe, 
Co) 14B, Sm2Col7, Sm2 (Fe, Co) 17, and Sm (Fe, Ml) 12, Sm (Fe, Co, Ml) 12 
(Ml [ however, ] — Ti, V, Cr, and Mo — ) One or more sorts in Si and Cu, 
and Sm2Fel7 A nitride, Sm2 (Fe, Co) 17 nitride, (Nd, M2) a FeX nitride 
or (Nd, M2) (Fe, Co) X nitride (5<=X<=12 and M2 — Ti — ) [ however, ] 
It is the phase chosen from one or more etc. sorts in V, Zr, Nb, Hf, Ta, 
Si, and aluminum etc. A soft magnetism phase is bcc-Fe, Fe3B, Fe2B, and 
Fe-Co. Alloy, (Fe, Co) 3B, 2B (Fe, Co), and Fe-Ml Alloy, Fe-Ml An 
intermetallic compound, Fe-Co-Ml alloy, Fe-Co-Ml intermetallic compound, 
Fe~M2 An alloy and Fe~M2 At least one or more sorts, such as an 
intermetallic compound, Fe-Co~M2 alloy, and Fe-Co~M2 intermetallic 
compound, are included, and the volume percentage of a soft magnetism 
phase is 10 - 90%. 

[0007] The hard magnetism phase of the above-mentioned magnet powder 
Moreover, Nd2Fel4B and Nd2(Fe, Co) 14B, Sm2Col7, Sm2 (Fe, Co) 17, and Sm 
(Fe, Ml) 12, Sm (Fe, Co, Ml) 12 (Ml [ however, ] — Ti, V, Cr, and Mo — ) 
One or more sorts in Si and Cu, and Sm2Fel7 A nitride, Sm2 (Fe, Co) 17 
nitride, (Nd, M2) a FeX nitride or (Nd, M2) (Fe, Co) X nitride (5<=X<=12 
and M2 — Ti — ) [ however, ] It is the phase chosen from one or more 
etc. sorts in V, Zr, Nb, Hf, Ta, Si, and aluminum etc. A soft magnetism 
phase is bcc-Fe, Fe3B, Fe2B, and Fe-Co. Alloy, (Fe, Co) 3B, 2B (Fe, Co), 
and Fe-Ml Alloy, Fe-Ml An intermetallic compound, Fe-Co-Ml alloy, Fe-Co- 
Ml intermetallic compound, Fe~M2 An alloy and Fe~M2 At least one or more 
sorts, such as an intermetallic compound, Fe-Co~M2 alloy, and Fe-Co~M2 



intermetallic compound, are included, and the volume percentage of a 
soft magnetism phase is 10 - 90%. 

[0008] Below, this invention is explained to a detailed explanation. The 
final organization consists of the condition that the hard magnetism 
phase and the soft magnetism phase distributed minutely, and the easy 
axis of a hard magnetism phase was arranged with the one direction, in 
this invention. A hard magnetism phase Nd2Fel4B, Nd2(Fe, Co) 14B, and 
Sm2Col7, Sm2 (Fe, Co) 17, Sm (Fe, Ml) 12, and Sm (Fe, Co, Ml) 12 (Ml 
[ however, ] — Ti — ) One or more sorts in V, Cr, Mo, Si, and Cu, 
following **, and Sm2Fel7 Nitride, Sm2 (Fe, Co) 17 nitride, a FeX (Nd, 
M2) nitride, or (Nd, M2) (Fe, Co) X nitride (5<=X<=12 and M2 — Ti — ) 
[ however, ] It is the phase chosen from one or more sorts in V, Zr, Nb, 
Hf, Ta, Si, and aluminum, following **, etc. A soft magnetism phase is 
bcc-Fe, Fe3B, Fe2B, and Fe-Co. Alloy, (Fe, Co) 3B, 2B (Fe, Co), and Fe- 
Ml Alloy, Fe-Ml An intermetallic compound, Fe-Co-Ml alloy, Fe-Co-Ml 
intermetallic compound, Fe~M2 An alloy and Fe~M2 At least one or more 
sorts, such as an intermetallic compound, Fe-Co~M2 alloy, and Fe-Co~M2 
intermetallic compound, are included, and the volume percentage of a 
soft magnetism phase is 10 - 90%. 

[0009] Production of this magnet is performed as follows. The quenching 
thin band alloy with which the melting object of a predetermined 
presentation alloy was first quenched, and the microcrystal was 
intermingled as it is amorphous or amorphous is produced. The 
presentation at this time is considered as a presentation in which a 
hard magnetism phase and a soft magnetism phase carry out a detailed 
distribution deposit by heat-treating. Moreover, it is made for the 
volume rate of the soft magnetism phase in a final sample to become 10 - 
90%. At less than 10%, improvement in saturation magnetization is slight 
and there is no merit used as a nano composite magnet. Moreover, when it 
exceeds 90%, there are too few hard magnetism phase rates, and a 
magnetic coercive force fall is remarkable. 

[0010] When a concrete ingredient is described, for example the 
combination of a hard magnetism phase / soft magnetism phase is Nd2Fel4 
B/bcc-Fe hereafter When it is desirable to consider as the presentation 
of an about [ Fe-2-10at% Nd-l-8at%B ] and it is Nd2Fel4B/Fe3B The 
presentation of an about [ Fe-2-10at% Nd-15~25at%B ] is desirable. 
Moreover, in the case of Nd2Fel4 B/Fe2B, it is. The presentation of an 
about [ Fe-2-10at% Nd-25~35at%B ] is desirable. Moreover, by choosing 
these middle presentations, it can also be made the organization in 
which soft magnetism phases, such as bcc-Fe, Fe3B, and Fe2B, live 
together. 



[0011] permuting a part of Fe by Co — Nd2 (Fe, Co) 14B/Fe-Co An alloy, 
Nd2 (Fe, Co) 14B / (Fe, Co) 3B, and Nd2 (Fe, Co) 14B / (Fe, Co) 2B etc. — 
it is good also as a combination. In order to raise a property 
furthermore, some kinds of elements chosen from aluminum, Si, Ti, V, Cr, 
Mn, nickel, Cu, Zn, Ga, germanium, Zr, Nb, Mo, Tc, Ru, Rh, Pd, Ag, Cd, 
In, Sn, Hf, Ta, W, Re, 0s, Ir, Pt, Au, Tl, Pb, Bi, etc. may be added in 
the form where Fe is permuted. If there are too many additions at this 
time, in order to cause the fall of saturation magnetization, as for the 
amount of permutations, many and less than [ 5at% ] are desirable. 
Moreover, in order to raise coercive force further, a part of Nd may be 
permuted by other rare earth elements, such as Pr, Tb, Dy, and Ho. 
[0012] The presentation of Co-2-10at%Sm extent is desirable the time of 
a hard magnetism phase / soft magnetism phase being Sm2Col7 / Co. 
Moreover, a part of Co may be permuted by Fe, and it may consider as an 
Sm2(Fe, Co) 17-/Fe-Co alloy, or you may permute by the above-mentioned 
element group for the improvement in a property, and a part of Sm may be 
further permuted by other rare earth elements and misch metals, such as 
Ce. 

[0013] A hard magnetism phase / soft magnetism phase Although Ml element 
is required in order to stabilize the one to 12 above-mentioned crystal 
structure when it is Sm(Fe, Ml) 12/bcc-Fe, the optimal presentation 
changes with elements, for example, SmFellTi is stable at the time of 
Ml=Ti — carrying out — the times, such as V, Cr, Mo, and Si, — 
SmFel0M12 Since it is easy to stabilize, a start presentation is 
adjusted according to an element. Moreover, a soft magnetism phase is 
Fe-Ml in addition to bcc-Fe. An alloy and Fe-Ml You may be an 
intermetallic compound. Furthermore, a part of Fe is permuted by Co, and 
it is Sm (Fe, Co, Ml) 12/Fe-Co. An alloy, Consider as Sm (Fe, Co, 
Ml) 12/Fe-Co-Ml alloy and Sm (Fe, Co, Ml) 12/Fe-Co-Ml intermetallic 
compound, or In order to raise a property furthermore aluminum, Mn, 
nickel, Cu, Zn, Ga, Some kinds of elements chosen from germanium, Zr, Nb, 
Tc, Ru, Rh, Pd, Ag, Cd, In, Sn, Hf, Ta, W, Re, 0s, Ir, Pt, Au, Tl, Pb, 
Bi, etc. may be added in the form where Fe is permuted. Furthermore, a 
part of Sm may be permuted by other rare earth elements. 
[0014] The presentation of Fe-2-10at%Sm extent is desirable the time of 
a hard magnetism phase / soft magnetism phase being Sm2 Fel7 nitride / 
bcc-Fe. Nitriding of a hard magnetism phase is performed to coincidence 
at the time of heat treatment of a back process. Also in this case, a 
part of Fe is permuted by Co, and they are Sm2 (Fe, Co) 17 nitride / Fe- 
Co. It may consider as an alloy, or you may permute by the above- 
mentioned element group, and a part of Sm may be permuted by other rare 



earth elements. 

[0015] A hard magnetism phase is a FeX (Nd, M2) nitride or (Nd, M2) (Fe, 
Co) X. When it is a nitride, About the FeX compound used as the radical 
of this nitride phase (Nd, M2), NdFe2, Nd2Fel7 etc. — although it has 
the same crystal structure as a system stability phase of 2 yuan — 
others and 1-7 Although many compounds, such as a compound, a metastable 
phase, etc. which are stabilized by plural systems like a phase and one 
to 12 phase, exist, therefore there is also many of the nitride When X 
is smaller than 5, a compound cannot serve as f erromagnetism easily due 
to a room temperature, and when X is larger than 12, it is hard to have 
sufficient magnetic anisotropy. Therefore, X of the FeX nitride which is 
a hard magnetism phase (Nd, M2) has the desirable range of 5<=X<=12. 
Moreover, a soft magnetism phase is not limited to bcc-Fe, either, but 
it is Fe-M2. An alloy and Fe~M2 An intermetallic compound or these may 
live together. It is what performs nitriding of a hard magnetism phase 
to coincidence also in this case at the time of heat treatment of a back 
process. Furthermore, a part of Fe is permuted by Co, and it is X (Fe 
(Nd, M2), Co). A nitride/Fe-Co An alloy and X (Fe (Nd, M2), Co) A 
nitride / Fe-Co~M2 alloy, (Nd, M2) X (Fe, Co) It may consider as a 
nitride / Fe-Co~M2 intermetallic compound etc. , and you may permute by 
the above-mentioned element group, and a part of Nd may be permuted by 
other rare earth elements. If some concrete examples are given, Fe(Nd, 
Zr)7 nitride / bcc-Fe, Fe7 nitride / Fe~Zr, and Fe(Nd, Zr)7 nitride / 
Fe3Zr, (Nd, Zr) (Nd, Zr) 7 (Fe, Co) A nitride/Fe-Co, Fe(Nd, Zr)9 nitride 
/ bcc-Fe, (Nd, Zr) 9 (Fe, Co) A nitride/Fe-Co, and Fe(Nd, Zr) 10 A 
nitride/bcc-Fe, (Nd, Zr) 10 nitrides / Fe~Co, and Fe(Nd, Zr) 12 (Fe, Co) 
A nitride/bcc-Fe, 12 nitrides / Fe~Co, Fe(Nd, Nb)7 nitride / bcc-Fe, (Nd, 
Zr) (Fe, Co) (Nd, Nb) 7 (Fe, Co) A nitride/Fe-Co, and Fe(Nd, Nb) 12 A 
nitride/bcc-Fe, 12 nitrides / Fe-Co, Fe(Nd, Hf)7 nitride / bcc-Fe, (Nd, 
Nb) (Fe, Co) (Nd, Hf) 7 (Fe, Co) A nitride/Fe-Co, and Fe(Nd, Hf) 12 A 
nitride/bcc-Fe, and 12 (Fe (Nd, Hf), Co) nitrides / Fe~Co etc. — 
although it is, it is not limited to these. 

[0016] as the quenching approach — a roll kneader method and Sprat — 
although law, the gas atomizing method, etc. are learned, the thing with 
the simple and quenching thin band by the roll kneader method which has 
good quality is obtained especially. In the roll made from Cu, it is 10 
m/s. It is 50 m/s above. A good property is acquired at the following 
roll rates. 10 m/s A sample amorphous in the following cannot be 
obtained but it is 50 m/s. If it exceeds, crystallization by the next 
heat treatment process will become difficult. Next, after grinding this 
sample, pressurization deformation is carried out at an elevated 



temperature. The approach (refer to JP, 60-100402, A) of performing hot 
form, an extrusion method (Kojima et al. and the Magnetics Society of 
Japan 12 and 219 (1988)), a pack rolling method (Sakamoto et al. and the 
Magnetics Society of Japan 16 and 147 (1992)), the approach (refer to 
JP, 7-87156, B) using impact pressure, etc. are used after solidification 
shaping by the hotpress as the approach of pressurization deformation, 
these — each — the former although used as the production approach of 
a Nd-Fe-B system anisotropic magnet — Nd2Fel4B stoichiometric 
composition — Nd — being tried about the rich presentation — 
receiving — this invention — each — the presentation with less rare 
earth than the stoichiometric composition of a hard magnetism phase — 
it is — bcc-Fe and Fe~Co The soft magnetism phase of an alloy and 
others is included 10 to 90%, and it is aimed at a presentation which is 
carrying out switched connection to the hard magnetism phase 
magnetically. Thus, the obtained bulk sample serves as an anisotropy 
rare earth permanent magnet which consists of an organization with which 
the hard magnetism phase and the soft magnetism phase distributed 
minutely, and the easy axis of a hard magnetism phase was equal to the 
one direction. By furthermore grinding this bulk magnet, the nano 
composite rare earth magnet powder which has an anisotropy is obtained. 
If mixed shaping of this is carried out with resin, the bond magnet of a 
high property is producible. 
[0017] 

[Example] Next, although an example is given and this invention is 
explained concretely, this invention is not limited to these. 
(Examples 1-16) After carrying out weighing capacity so that it may 
become the predetermined presentation which shows each pure metal in 
Table 1, the alloy was obtained by the arc dissolution. This is put in 
in a quartz nozzle, the RF dissolution is carried out in Ar ambient 
atmosphere, and it is 45 m/s. It injected on the roll made from Cu which 
is rotating with peripheral velocity, and the quenching thin band was 
produced. Hot working of what ground this quenching thin band and was 
used as powder was carried out by following either. In addition, the 
approach of went, when using a hard magnetism phase as a nitride. 
** It is hot form in Ar ambient atmosphere again after solidification 
with the hotpress in Ar ambient atmosphere. 

** Press compression after filling up the container made from Cu and 
heating in Ar ambient atmosphere. 

** Fill up the container made from Cu and it is N2. It heats in an 
ambient atmosphere and is the press compression after forming a nitride. 
The number of the approach chosen as Table 1 and the heat treatment 



temperature at that time are written together, internal organization of 
the sample after production TEM — or — It observed by the SEM 
reflection electron image, and while checking existence of the soft 
magnetism phase which corresponds in an each sample, the rate of a 
volume ratio was judged. The ratios Ial/Ipl of the magnitude Ipl of 
magnetization of the compression direction when carrying out 20k0e 
magnetic field impression and the magnitude Ial of magnetization in a 
direction perpendicular to compression performed the judgment of a 
magnetic anisotropy in the sample started in the cube form. It expresses 
that a magnetic anisotropy is so large that the value of Ial/Ipl is 
small. Moreover, the powder which carried out the ball milling of this 
bulk sample was hardened from paraffin all over 14k0e magnetic field, 
and parallel and the ratios Ia2/Ip2 of the magnitude Ip2 and Ia2 of the 
magnetization when carrying out 20k0e magnetic field impression were 
perpendicularly measured to the magnetic field at this time. Ial/Ia2 
[ Ipl and ]/Ip2 is written together to Table 1. 
[0018] 
[Table 1] 



IS. « 


# £ m BSE 






warn 


Ial 
/Ipl 


In 


£Hffl 1 


NdeFeTsBis 


CD 


850 


0.60 


0, as 


0,83 


mmm 2 


Nd4Fe 7a Bi* 


® 


750 


0.85 


D. 88 


0.88 


mmm 3 


Nd*Fe* 6 B* 


@ 


900 


oaa 


0. 58 


0.55 


mmm 4 


NdsFe aT B 5 


CD 


700 


0.22 


0. 52 


0.49 


mmm 5 


NdsFeT tCo 1 oB* 


© 


BOO 


0.24 


D, 45 


0.44 


mmm e 


NdgFegeCojoBs 




750 


0.50 


D.35 


0.34 


mmm 7 


5n B Co„ 


® 


1000 


0.31 


0-50 


0.49 


mmm a 


Sn 7 Fe, a CoaD 


® 


1000 


0.25 


0.55 


0.56 


mmm 9 


SauFeaaTi* 


® 


900 


0.42 


0.51 


0.49 


mmi 0 


SntsFeaoCcioTig 




900 


0.30 


0.76 


0.76 


mm 1 1 


SoicFeasWoi 0 




900 


0.11 


0.88 


0.85 


mm 1 2 


SoitFearSigCUs 


® 


850 


0.25 


0.77 


0.75 


mmm 1 3 


SaiaFe^-N* 


@ 


600 


0.53 


0-81 


0,82 


mmm 1 4 


SmFeaoCoia~Nx 


® 


BOO 


0.50 


0.84 


0.84 


mmm 1 5 


NdTZr^Feea-Nx 




600 


0.21 


D.93 


0.91 


SttWlB 


Nds ZrjFea tCqs-Nx 


® 


600 


0.29 


0.88 


0.86 


tmm 1 


Nd 0 FeaaB 6 




850 


0.18 




0.98 



[0019] (Example 1 of a comparison) After using as powder the quenching 
thin band alloy produced like the example by the presentation shown in 
Table 1, it is among Ar ambient atmosphere as it is. It heated, asked 
and came out at 850 degrees C, and compression processing was not 



performed at all. When this was hardened from paraffin all over 14k0e 
magnetic field as it was and the ratios Ia2/Ip2 of Ip2 and Ia2 were 
measured similarly, it is 0.98 and the magnetic anisotropy was not 
accepted. 
[0020] 

[Effect of the Invention] According to this invention, the anisotropy 
rare earth permanent magnet and magnet powder to which the easy axis was 
equal can be obtained. 



[Translation done. ] 
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tw-.t, ®«ttffi^^t^w^-si^^»^ fen 
[ mxm 2 ] «jKttffl**Nd 2 p ei 4 bt* o . «a»ttffl** 

bcc-Fe, Fe 3 B, Fe 2 B<7)d ^^r< i: & 1 aiiLhSr^T' 
fe 0 , *^o©:ilttffic7)#;«Slj^^lO-90%T'fe 5 If *If 

[ If 3 ] »ftffl^'Nd 2 (Fe, Co) 1 4 B Xfo K> , IMS 
ttffi#*Fe-Co (Fe,Co) 3 B , (Fe,Co) 2 B Od^S: 

<hi «eui*^tr*i o , &^9fflffl<?>mm& 

**io-90%T» 5 If l E«wSl^rtt«iURjk^« 

[S*#JH4] WBMHa**S»iCoi7 tt<iiSm 2 (Fe,Co) 

0 , ^o«^ttffiO«s«»i|-^^10-90%-C*^fi^l 

[ff^T!5] »l4ffi^'Sm(Fe,Ml) 12 £> L<iiSm(Fe, 
Co, Ml) 1 2 "C* 0 , «38ttffl#*bcc-Fe i L<{± Fe-Co^ 
Fe-Ml Fe-Ml ^JRUHfc^, Fe-Co-Ml^, 

TfeO (fcfcfUllli. Ti, V. Cr\ Mo, Si, CucDd%<7) 

[|f*JM6] «®ttffi^'Sm 2 Fe lv IMttK^Si 
2 (Fe, Co) j 7 aitftT'fc 0 . KSffiffl^bcc-Fe it<(iF 

[ fflSH 7 ] BBKttffi* 1 (Nd, M2) Fe x Bftgfe i> L<Ji(N 
d,M2)(Fe,Co) x S^ffil (fc*£L 5^X^12) T#> 0 , R 
®ffiffl£%cc-Fe, Fe-M2 Fe-M2 &Jg|SHfc£-!Bj, Fe 

-Co Fe-Co-M2-£:£:, Fe-Co-M2#M(SHb£!8j<7) 3 *> 

iI«3r<fcil«ELh*#^tJ 1 9 (fcrtfUGIi, Ti, 

V. Zr, Nb, Hf, Ta, Si, AlCD 5 "feO 1 SJiLh) , 

m$&& 3 »*TB l !2tt«9a5£**5£-f & £ £ fci 

[ If 9 3 »HWNd 2 F ei 4 BT* 0 , ttS8ttffl# 
bcc-Fe, Fe 3 B, Fe 2 BCD5 ttl »2Lb*-£-/,T 

o , ^wm^mcoimpi^m(y-9o%x'h s if *ir 
[ if 3<if i o 3 mmmtm z (Fe, co> x 4 b ts> o , m 

®l4ffl^Te-Co (Fe,Co) 3 B , (Fe,Co) 2 B £0 3^ 

fc fc i «J3Lh£-£x,Tfe g , t^>mmmcomsm 

-£■#10-90%-?* & if *B 8 iB«0#3;frtt#±8**.S8 
SB)*. 

[ If 1 1 3 B8&'Hiffl#'Sm 2 Co, 7 fcL< «iSm 2 (Fe , C 



fe o , ^mtm^m9\^mo^o%Thhtmm 

1 2 3 flBKffiffl#S«(Fe, Ml) 12 t> L< i±Sm(F 
e, Co , Ml) ! 2 0 . »f£ffl^'bcc-Fe fc t < (i Fe-Co^- 

Fe-Ml Fe-Ml ^mfSit^.. Fe-Co-Ml-^#, 

Fe-Co-Ml^Rrait^O 3 < b it 1 aJil±^#A 

TfeO (Jt^'L-MKi, Ti, V, Cr, Mo, Si, Cuc7)afeO 

i tmrn i 3 3 S8ittffl#sm 2 7 mm 1 1 < asm 

2 (Fe,Co) 17 g-fLtrC£>D. «a»ttffl*«bcc-FeiL<ti F 

e-co^sr^-cfe o , fr^mz&mcoimgfemo- 
9o%xh %> mim 8 %m t <r>m^'&m±mMxmmim. 

I 1 4 3 «S8ttffl# (Nd , M2) Fe x glt^J tL<l± 

(Nd,M2)(Fe,Co) x S^ft (fc^fL 5^X^12) TSi 9 . 
Mffiffl^'bcc-Fe, Fe-M2 ^r^, Fe-M2 ^UliHb-^Hf. 
Fe-Co Fe-Co-M2-^-^, Fe-Co-M2AMrBllt^l)^ d 

fe^< fc «, l«13Lt£-£X-Cfe ^ (^LM2{4, Ti, 
V, Zr, Nb, Hf, Ta, Si, AlCO 5 1 «lil±) , 3&>0 

»tt*@o#:mstj^*no-9o%T-S) sif *s 8 letups 

[00013 
[00023 

[«£*^KW3 3SflE» #±ffl7l<Am5(i Sm-Co^, Nd-F 
e-B S£irj&«OHfcS*lT^«!& 1 , ftt Nd-Fe-B^5{± 

^mmm^t, t^sm-co mxEtzitnvxim 

3Xhtfi&^bfrt> VSg&t&k L X V . .IfDNd-Fe- 

, S Nd 2 F ei 4 B fc 

L, SfetNdU-y^ffl, Nd 1 , 1 Fe 4 B 4 ffl (B'Jvfffl) £■ 
^3®B«*^&#, MSk LT(iNd 2 Fe 14 B^*ffe 
fflfiJci 0 t^TNd, BJi«I«rtHlft"Caf||t3t-&Atftju 

izmx.tim. noo'c#i£^ajgT-MisL, $fe^fi?sB# 

S&MIl^l) (M. Sagawa et a 1, Japanese Journal of App 
lied Physics 26(1987) 785 ) U&tf%\t>tLXtS D , Nd 
2 F ei 4 B±ffl3&*fiHB*]R "3 ^^i'Nd U >y f-ffltc i 0 

^ftLXTSMmmz^&^^hx^ymizk^ximvm 

^StLTV^ (R.W.Lee, Physics Letter 46(1985)7903: 
if) . >IO^5i±|5|b<Nd 2 Fe 14 BSr±ffii:-ri»i>C0c?D, 
ISffiSffi**^ 100nmi:i^^tJt^TW^<. JW8 

KftgT* hzb immjvw btox^h* zttiz 
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Ufc fc ttfll fc Mn\ j£J# L-T tf>" Ffiffifc fc <7) 
l^fcT^frtt^/l^^fc^SfcOT&D, H3<7)? 

>f na^ts <b td)Maaio:**LME*wfcaKti« 

*6*»i.4t>«Ora«>* (#fflBg6 0-1 0 04 0 

[0003]-*, § &&£Sftmo&1&fWffiaS^ 

fttfTC^S (E.F.Kneller et al.IEEE Transaction Mag 
net ics 27(1991)3588 flfi) . JJB<9*B6I£6, £MNK5 
(±^ttfflT'&2>Nd 2 Fe 14 Bffl£±f@fc LtUli fc<7)<7), 
bcc-Fe^>Fe 3 B, Fe 2 B3rfc'OFe>J >y ^^Mfflii^/CT' 

fc »ffiffl^SC+nra^-^"-Ti»^ffi Lfc«»&» ^> 4 
0 , »i#3lfiMtWtt< i fc fci ->X 

wmm^mimm-^zmm^, £#=fc Lx%.—%m 

MfcTfc. -ftfci ^T-MftSrS^. 5 , J: 0 

ftLfc Sm 2 Fe 17 N 3 /Fe-Co fcfcWt, (BH) mas =137 MG 
0eOfit^'|g@SfLTV^ (R.Skomski et al, Physical R 
eview B 48(1993) 15812) . t/ny^y.ylK^II 
W^mLfzmmmt fcTii, ZtltX^AiFe li B/'¥e 3 E 

(R.Coehoorn et al, Journal de Physique 49(1988)C8- 
669 ) , Nd 2 Fe 14 B/Fe (ti¥7-l 7 3 5 0 1#& 
IB, ffHI¥7 - 1 7 6 4 1 7-^fg^, L.Withanawasam 

et adjournal of Applied Physics 76(1994)7065%- 
fc* ) ^ Sm 2 Fei 7 N 3 /Fe (J. Ding et al, Journal of Magn 
etisra and Magnetic Materials 124(1993)11) ^fc'COffi 

(MA) ffifcJ:9»6*ifcT*^:7r*-&£^*S)&^ 
#-f, a^fc^*tt<^fc^fcM#£>*t&V\ LfcA 1 -? 
[00 04] 

immmmtx a fc-r§mjB] «t a fcsmii^tt 

;t S .1 fc fc <fc 9 , Wffiffl fc ttSBEttffl^SWBfc^K fc , 
[00 0 5] 



ttffl fc IWKttffl A*tJMBiMScPf tij-f 2. J: o fcfflJfiOSMffl 
flf^SSfiOJnx-r S - fc fc «fc 0 , ±IB#±W7ky\K5 

fig^it^o -^S^ti, »l±ffifc»ffiffi^Mfc^- 

WLLtzftmmmittt&%±m&&mGiz$5x^x. mis 

SixS i fc fc «£ o T . «B^«8Mta«tt*«--*ftfc: 
«lx^tL^S*tt#±«*Aa5S^-^^fc=fc D# 

[0006] 

ttfflJ4Nd 2 Fe 14 B, Nd 2 (Fe,Co) 14 B , Sm 2 Co 17 , Sra 2 (Fe,C 
o) 17 , Sm(Fe,Ml) 12 , Sm(Fe,Co,Ml) 12 (fcfc'LMlfiTi, 
V, Cr, Mo, Si, CuC0dibC0im&.±) , Sra 2 Fe 17 S-ft 
Sra 2 (Fe,Co) 17 S4^, (Nd,M2)Fe x M^ t L< (i(N 

d, M2) (Fe,Co) x mftPfo (fzfzL 5 SXS12, M2{iTi, 
V, Zr, Nb, Hf, Ta, Si, MCO 0 %<K 1 ffll^±) ^fc"* 1 
A»jHfcr*t4«T»D, fMttffliibcc-Fe, Fe 3 B, Fe 2 B, 
Fe-Co (Fe,Co) 3 B , (Fe,Co) 2 B , Fe-Ml Fe 
-Ml Fe-Co-Ml^, Fe-Co-Ml^JRP B 1-ft-H- 
«|, Fe-M2 Fe-M2 ASUBHfc-^ft. Fe-Co-M2^, 

Fe-Co-M2A*0Wt^«*if<^3«Sr< fc 1 SJ2LL££vC 

[ 0 0 0 7 ] ±ISfiBP5»*^fflB8ttfflliNd 2 Fe 
14 B, Nd 2 (Fe, Co) 14 B , Sm 2 Co 17 , Sm 2 (Fe, Co) : 7 , Sm(F 

e, Ml) 12 , Sm(Fe,Co,Ml)i 2 {fzfi LMlJiTi, V, Cr, M 

0. Si, Cut0 3^^)iaiil±) , Sm 2 Fe 17 M-ft,^, Sra 2 (F 
e, Co) J 7 SMbHB , (Nd , M2) Fe x SMUffe fc fc < i± (Nd , M2) (Fe , 
Co) x m\M (fcfiL5SXS12, M2«Ti, V, Zr, N 
b, Hf, Ta, Si, AlOd^lHiiLfc) %t"frt>%H$tl 
tfflX'foK), ftiS'l4ffi{±bcc-Fe, Fe 3 B, Fe 2 B, Fe-Co 
A, (Fe,Co) 3 B , (Fe,Co) 2 B , Fe-Ml Fe-Ml ^:JR 
^-ft^, Fe-Co-Ml^r#, Fe-Co-Ml^a^-ft^rft, Fe-M 
2 Fe-M2 ^JRPBl-ft-o-^, Fe-Co-M2^, Fe-Co-M2 

A8HBMb-^liFSrif^ i Sr< fc fc 1 mvi±.^/^xa 0 , 
^o^ttffi^#;WS [ J^ i 'lO-90%Tft S . 

[0008] tiTfc, *mi%mmzmw-t& . 

ftfflfc^iSt fc j&^lSKttffloiK^^W**— *|6l fcftli x 

fe*Lfc*0B3&>fe*-o-C^4. »ttffliiNd 2 Fe 14 B, Nd 
2 (Fe,Co) 14 B , Sra 2 Co 17 , Sm 2 (Fe, Co) x 7 , Sm(Fe,Ml) 
12 , Sra(Fe,Co,Ml) 12 (3t3t'fcMl(iTi, V, Cr, Mo, S 

1, CuCDo^OlfflliLh, , Sm 2 Fe 17 Mlt^, S 
m 2 (Fe, Co) x 7 ai^, (Nd, M2)Fe x fffl^l fc fc < U (Nd, M2) 
(Fe,Co) x ffllt!f5l (fc^'fc5SXS12, M2J±Ti, V, Zr, 
Nb, Hf, Ta, Si, MCOo-hcr>imii>.±. OTR) *ff*» 
^StmSfflT'&O, ®:Mttfflti:bcc-Fe, Fe 3 B, Fe 2 B, 
Fe-Co (Fe,Co) 3 B , (Fe,Co) 2 B , Fe-Ml Fe 
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-Ml AHIBMt^Hl, Fe-Co-Ml-£-#, Fe-Co-MljfelUBHfc& 
9%, Fe-M2 Fe-M2 #JKHHt,-£4^, Fe-Co-M2-£-#, 

FeKb-H2AWBMt^l!FSrif<OiI«3r< 1 1> l«ELh*^ 
T£ 0 , *>o!Rfi8ttffl<?)f^lii^3&«10~90%Tft5 . 
[0009] ico«P50fHB(4JaT^)J: a HffKchtL 

h . S iTSrJSHJ&£&0>iffl!lflc£a?& LT7^7 r x 

-r^fc&coffl&ti. immzmtzbizx 
*) mm\m t ^mmiimumcmmi- h x a t 

io-90% t tzh X o tzti . io%*iST-<ilSMlb<7)[^ 

t, «ffi<o««yjffiT*qrL^. 

[0010] J01T, il#tflJ&MWfc^TfEg&^£ t - 

«i(f«aM^/«aa«^wa»^^ a 1 ^ F ei 4 B/bc 

c-Fe«0*&fcli Fe-2~10at% Nd- 1 ~8at%Bg^<?0 
L<» Nd 2 Fe 14 B/Fe 3 BO^tC{i F 
e-2~10at% Nd-15~25at%BgflEWHj&&*if4 U\ 
i/£Nd 2 Fe 14 B/Fe 2 BCO^-tC(i Fe-2~10at% Nd-25~~ 
35at*BgflW>*Bj£j&*#* U\ tf^ftfecOtWtlfflfiS 
SaLfc£fcfc:J:9s bcc-Fe, Fe 3 B, Fe 2 B# K crMW&M 

[0011] FecO— gB£CoTBJ&^£ «T 1 £ «fc 0 , Nd 
2 (Fe,Co) 14 B /Fe-Co Nd 2 (Fe, Co) 14 B /(Fe,Co) 3 

B , Nd 2 (Fe,Co) 14 B /(Fe,Co) 2 B & ifCOffl^ib-tir £ L 
TtiV^ $ii>fc«fttt|«l±$-a-4&fc«>fc:, AU Si. T 

i, V. Cr, Mn, Ni, Cu, Zn, Ga, Ge, Zr, Nb, Mo, T 
c, Ru, Rh, Pd, Ag, Cd, In, Sn, Hf, Ta, W, Re, 0 
s, Ir, Pt, Au, Tl, Pb, Bi2ri;*j&»Ji>Mlf:ft-S7C3g£Fe 
*WtthT6r£WBSiisSffi& LT i> X v ^ i cot # jfe&n 

<ti>5 atx&rf^m t l v > . i * £ fe fc ft± 

§-tt^fc46tNd<7)-gp^Pr. Tb, Dy, Ho& fc* f&<75*iJB 

[0012] «Kffiffl/la»ttffl36iS^ Co! v /Coco £ $ 
«, Co- 2— 10at%Sm^coffljfej&*#F4 ifcCocO 
— g|3§rFeTffi$LTSm 2 (Fe, Co) 17 /Fe-Co-^-^h 

i^t, § tSmcO— gP £ Ce& £'fficO#iJK7C3lH> 5 -v 

[00 13] «Kttffl/la»ttffl36* Sm(Fe,Ml) 12 /bcc- 

Feo«^, KiTafiijjBi-iaisftaBt* nmtth tz#> 

xJf, Ml=TiOi:$i±SmFe 11 Ti^S'C^SL. V, C 
r. Mo, Si&t?)i:#i2SmFe 10 Ml 2 #£5&fL,L^-r^cO 

t, Ttm^^xta^^mm-h. ttim&ms 

(ibcc-FeJiWcFe-Ml Fe-Ml AITOt^tjT&o 

TWM. § fe K Fe CO — '§15 £ CoX'MM L X Sm (Fe , Co , Ml ) 
12 /Fe-Co Sm(Fe,Co,Ml) 12 /Fe-Co-Ml^, Sm 



(Fe, Co, Ml) ! 2 /Fe-Co-Ml^arHlfb^rft il Lfe 9 , $ fe fc 
WttSrlBji^lirS^^Al, Mn, Ni, Cu, Zn, Ga, Ge, 
Zr, Nb, Tc, Ru, Rh, Pd, Ag, Cd, In, Sn, Hf, Ta, 
W, Re, Os, Ir, Pt, Au, Tl, Pb, Bi^rif^feiSif ti& 

itm & Fe i mmt § mx-mmfrmu tx h x ^ . § fe 
[0014] ma^/wwm&smt ve^mvm/bc 

c-FeO t # (i, Fe- 2 — 10at%S^K^H***ff 4 t 

w igKttfflcoM-ftii^xscois^fii^tiiii^^tfa . 

;<D«^i FecO— gPSrCoT'HmLTSm 2 (Fe,Co) 17 
fflflSft/Te-Cb LfcO, ±^<7)7C«l¥TWL7-c 

0 L X h X V t , SmcO-gP^fficO#±a7ufR-C'W t T 

[0015] »ltffi^(Nd,M2)Fe x a^i> L<i±(Nd, 
M2)(Fe,Co) x »flSHl<7>«#, ^OMltftfflc7)Sfc&£(N 
d,M2)Fe x -f^fttOV^T(i:NdFe 2 , Nd 2 Fe 17 ^rt'27U^ 

^ymtmt^mMmz^-t&hconm, 1-7 ffi, 1-12 
fflco x 0 iz^imx'^ittut^^m^m^t'^ 
< coit-&mfi i if& l , L^'ot ^comitm mm<h 

i; =3r 0 < , X^12J; 0 t ^ t § (i+^MMS 
^"tt** L t < V \ »9> i tflBRttffiT* S (Nd, M2) Fe x S 
-ft3Hl<?5XI4 5 ^ X£12WWli LV^ 4 ^tlfiffi 
&bcc-Fel:rPS5££;ft.i\ Fe-M2 Fe-M2 ^MlSlt, 

■6*, fcSv^ii^xfe^^fcf-f-s t cot'S) -^TJ;v\ i 

^tffa t COT* 0 , § fe^FecO— gPSrCoTS^LT (N 
d,M2) (Fe,Co) x M-ftlj/Fe-Co -^^(Nd,M2) (Fe, Co) x 
S-ft^/Fe-Co-M2^-#, (Nd,M2) (Fe,Co) s S-ftft/Fe-C 
o-M2AMr B 11t-^tl=5r i: b Ufc 0 . 4 fc±Jfi<07as»TK 
JfttfcOLTti^t, Ndco-g|5 fficO#±®7C«TM 
iUtiu. IW^M^vKo^Pfiiif, (Nd.z 

r)Fe 7 S-f^/bcc-Fe, (Nd, Zr)Fe 7 S-fti^/Fe-Zr , (N 

d, Zr)Fe 7 SM%/Fe 3 Zr , (Nd.Zr) (Fe, Co) 7 MYM/fe 
-Co , (Nd,Zr)Fe 9 M-f[:!| ; S))/bcc-Fe, (Nd.Zr) (Fe,Co) 9 S 
-ft^j/Fe-Co , (Nd,Zr)Fe 10 S-fbftl/bcc-Fe , (Nd.Zr) 
(Fe,Co) 10 ait,f^/Fe-Co , (Nd,Zr)Fe 12 M^/bcc-F 

e, (Nd.Zr) (Fe, Co) j 2 a-fb^/Fe-Co , (Nd, Nb)Fe 7 S-fb 
^/bcc-Fe, (Nd,Nb) (Fe,Co) 7 S-ft^/Fe-Co , (Nd,N 
b) Fej 2 ML^/bcc-Fe, (Nd, Nb) (Fe, Co) l z SMBHl/Fe- 
Co , (Nd,Hf)Fe 7 Mlt.^/bcc-Fe, (Nd, Hf) (Fe, Co) 7 a 
fl:9t/Fe-Co , (Nd,Hf)Fe 12 g-fb^l/bcc-Fe , (Nd,Hf) 
(Fe, Co) i 2 mm/Ve-Zo % btffo hifiZ\tlh (CPISS 

ft&icoTli&v^ 

[0016] aiftfrffii: Lt0in-;^, -/ h 

*fXTh~?4 Xm%b'tf%at>tiX\^&tf. =Sr^Ti 

cr>&%t>tl&. Cu^n-;PcO^rl0ra/s tJLh, 50m/s lil 
TcOO-Zl-^JKT^^^I4^#fetL§„ lOrn/s *iiT 
iiT^/^y rXcr>mm^%^Zt^X^-r. 50m/s 
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t h t mcommmTMTco^aitfmm^h . act; 

1?&b LT* v hTWUc <fc 4Btofi?B»fc:# 717^ 
-A£fro2j1£ («fHJpH6 0-10 04 0 2#&«# 
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